Regulation of medial prefrontal cortex dopamine by alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate/kainate receptors.
In the medial prefrontal cortex, repeated cocaine produces tolerance of the extracellular dopamine response to subsequent cocaine injection. These studies characterized the influence of alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate/kainate receptors on the medial prefrontal cortex dopamine response to acute cocaine, amphetamine and potassium chloride as a first step to assess whether these receptor subtypes may be candidates for mediating dopamine tolerance after repeated cocaine. Local infusion of 10 microM 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) produced an approximate 40% increase in dopamine levels in the medial prefrontal cortex, while a 30 microM dose did not alter basal levels infused over a 3-h period. Thus, 30 microM CNQX was chosen for the remaining experiments, and was infused for 1 h prior to and during all in vivo treatments. Local medial prefrontal cortex infusion of the 30 microM dose blocked the small increase in dopamine levels elicited by systemic saline injection (maximum of 26%), as well as the much larger increase in response to acute cocaine injection (maximum of 340%). Local infusion of D-amphetamine (3 and 30 microM) through the probe increased dopamine to 300 and 600% of basal levels, respectively. Co-infusion of CNQX partially blocked the response for the first 40 min, but dopamine levels recovered by 60 min later. Local infusion of 100 mM potassium chloride elicited a 600% increase in dopamine levels, which was attenuated approximately 50% by CNQX co-infusion. Potassium-stimulated release of dopamine was also measured in vitro in medial prefrontal cortical and striatal tissue. By 30 s after potassium addition, dopamine levels increased to 800% above baseline in the medial prefrontal cortex, and this increase was blocked by the presence of 30 microM CNQX. In contrast, potassium-stimulated dopamine release in striatal tissue was approximately 250% above basal levels, with no effect of CNQX on dopamine release. Locomotor behavior collected during dialysis experiments demonstrated that increased activity induced by local infusion of potassium chloride was severely attenuated by co-infusion of 30 microM CNQX, while no effects of this drug were found for cocaine-elicited behavior. These results suggest a potent influence of glutamate via alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate/kainate receptors on extracellular dopamine in the medial prefrontal cortex, and these receptors may regulate dopamine release through a presynaptic mechanism. The findings may help elucidate the role of medial prefrontal cortex dopamine-glutamate interactions in drug abuse and stress- and drug-precipitated psychosis.